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(57) Abstract: The present invention 
relates to a method and to an 
arrangement by means of which at 
least one groove can be provided 
in a chip or in a carrier, for the 
alignment of a waveguide or a chip 
on a carrier. There can be obtained an 
etch profile (1) of rectangular shape 
by using a lithographic technique and 
a combination of a reactive ion etch 
and a wet etch on the chip (2), said etch 
profile being able to afford very precise 
alignment of a waveguide on the chip 
and the carrier, such as a polymeric 
waveguide or an optical fibre. 




wo 02/39157 PCT/SEOl/02487 

A METHOD AND AN ARRANGEMENT FOR PASSIVE ALIGNMENT 

FIELD OF INVENTION 

5 The present invention relates to a method of providing in a chip, an alignment 
structure for at least one optical waveguide. The invention also relates to an ahgn- 
ment structure adapted for the alignment of at least one optical waveguide in accor- 
dance with the method. 

10 DESCRIPTION OF THE BACKGROUND ART 

It is known to provide chips with grooves for one or more optical waveguides 
wherein these grooves have also heen used as tunnels for waveguides to pass 
through. 

15 

SUMMARY OF THE INVENTION 

A novelty in this respect is that these tumels can be made in chips of, e.g., indium 
phosphide as a carrier alignment structure. The concept has been to provide on the 

20 carrier, structures that can match the alignment structures in the chip, so as to enable 
orientation of the chip on the carrier to be determined passively. Alignment stmc- 
tures can be obtained very easily and with very small tolerances, by etching, such as 
wet etching with hydrochloric acid, such as to develop separate etch planes in a used 
crystal. The etched area can be defined with an own lithographic mask or with tiie 

25 result of an e^lier process, for instance the use of an existing area of Si3N4 as an 
etching mask. The etched profile of the structures can be given, for instance, a 
square shape, which can afford extremely precise aligranent of a waveguide, such as 
a polymeric waveguide or an optical fibre. It is also possible to define the orienta- 
tion of a laser with this type of etch and, at the same time, produce in a chip the 

30 alignment structures for such waveguides as optical fibres! It is possible to obtain 
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precise agreement with respect to the orientation between aligmnent structure, laser, 
and waveguide with this latter technique. In production processes appKed hitherto 
there has been used an alignment method which is based on the surface tension of a 
metal solder on the carrier onto which the chip shall be soldered. These two methods 
5 may also be combined. 

These etched square alignment structures can be used as masters in replication proc- 
esses. Metals can be deposited on the alignment structures and the crystal material 
then etched away such as to leave metal masters which can be used for structure 
10 repKcation. In this regard, the same aligmnent structure can be used to produce 

alignment structures on both a carrier and on the chip to be mounted on said carrier. 

The invention will now be described in more detail with reference to a preferred 
embodiment thereof and also with reference to the accompanyiag drawing. 

15 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a cross-sectional view of a groove profile formed in a chip in accordance 
with the invention. 

20 Figure 2 is a schematic perspective view of a chip that includes grooves arranged in 
accordance with the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

25 , Figures 1 and 2 illustrate the arrangement of grooves 1 of square or rectangular 
cross-section arranged in a chip 2. The grooves in the detector row illustrated in 
Figure 1 have been formed by a combination of reactive ion etching (RIE) and wet 
etching. As a result of the anisotropic nature of the wet etch, different crystallo- 
grapWc planes are developed according to the orientation of the wet etch mask. Fig- 

30 ure 2 shows schematically a detector row 3 which consists of four discrete detectors 
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4 mutually separated by 90 jjun wide grooves 5. When the chip is mounted on a car- 
rier, the grooves in the chip allow BCB-waveguides to pass through. The total im- 
print of the chip measures 1250 |jm x 3 10 ixm. 

It will be understood that the invention is not restricted to the aforedescribed and il- 
lustrated exemplifying embodiment thereof, and that modifications can be made 
within the scope of the accompanying claims. 
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CLAIMS 



1 . A method of providing at least one groove in a chip or in a carrier for the align- 
ment of a waveguide or a chip on a carrier, characterised by creating on the chip or 

5 on the carrier a mechanical structure that matches a waveguide or a receiving struc- 
ture, by forming said mechanical structure with the aid of a lithographic technique, a 
reactive ion etch and/or a wet etch on the chip or carrier. 

2. A method according to Claim 1, characterised by causing the mechanical struc- 
1 0 ture to take a square shape. 

3. An arrangement for the alignment of at least one waveguide or a chip on a carrier, 
characterised in that the chip (2, 3) or the carrier includes a mechanical structure 
(1, 5) that matches a waveguide or a receiving structure, wherein said mechanical 

1 5 structure is formed by a hthographic technique, a reactive ion etch and/^or a wet etch 
on the chip or the carrier. 

4. An arrangement according to Claim 3, characterised in that the mechanical 
structure has a rectangular shape. Obs! A rectangle includes a square 

20 

5. The use of an arrangement for aUgning at least one waveguide or a chip on a car- 
rier for replication, characterised in that the chip (2, 3) or the carrier includes a 
mechanical structure (1, 5) which matches a waveguide or a receiving structure, said 
mechanical structure being obtained with the aid of a lithographic technique, a reac- 

25 tive ion etch, and/or a wet etch on the chip or carrier, wherein the mechanical struc- 
ture of the chip or the carrier is used for the replication of grooves in a plastic mate- 
rial, by metal plating the grooves on the chip or the carrier and etching away chip 
material or carrier material such as to leave a metallic structure that has a ridge pat- 
tern that enables said structure to be used to form a pattem in the plastic material. 
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6. The use according to Claim 5, characterised in that the metallic structure has a 
rectangular shape and can be used to form patterns in said plastic material. 
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